Legumain protease-activated TAT-liposome cargo for targeting tumours and their microenvironment.
Specific targeting and cellular internalization are key properties for carriers of antitumor therapeutic agents. Here, we develop a drug carrier through the attachment of substrate of endoprotease legumain, alanine-alanine-asparagine (AAN), to cell-penetrating peptides (TAT, trans-activating factor). The addition of the AAN moiety to the fourth lysine in the TAT creates a branched peptide moiety, which leads to a decrease in the transmembrane transport capacity of TAT by 72.65%. Legumain efficiently catalyses the release of TAT-liposome from the AAN-TAT-liposome and thereby recovers the penetrating capacity of TAT. Doxorubicin carried by the AAN-TAT-liposome led to an increase in the tumoricidal effect of doxorubicin and a reduction in its systemic adverse effects in comparison with doxorubicin carried by a control delivery system. Thus, the specific targeting and high efficiency of this delivery platform offers a novel approach to limit the toxicity of anticancer agents as well as increasing their efficacy in cancer therapy.